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(54) IMPROVEMENTS IN AND RELATING TO BORE HOLE 
PRILLING 



r,ic 1 i^^9 0X ? AONIB FRANCAISB 
DBS PBTROLBS, a French corporate body, 
of 5 rue MJcheJ-Ange, Paris! 6 feue. 
Franco do hereby declare the Invention, 
for which we pray thai a patent 
may be granted to us, and the 
method by winch it b to be performed, 
to be particularly daacribed in and by the 
following statement: — 

The present invention U concerned with 
exploratory drilling and in particular to the 
protection of a drilled nolo against carina 
m and ingress of water. 

Known method*, in jpHe of die pro g r es s 
•chieved, all have the common ^charac- 
leriaao of protecting the drilled hole against 
oaring in of the strata passed toroofth by 
means of tube* which are sent oownaa the 
drimng desoends. Thfa typo of protection 
which !s costly, doe both to lie " 


required to place the tubes In position and 
the manc^andgng involved and to the cost 
of the tubes used, la particularly trouble- 
some in the case where drllHag methods, 
known as rotary drilling methods are em- 
pJoyed, because of a leas of power, due to 
rubbing of (he drUlke tool drive shaft 
SPs? * ^wiOla^oftheWo hole. is added 
tothe above disadvantage. This lost of 
power may be oomlderable beeauae this 
shaft may be as much as several miles In 
length. Furthermore, when the tools require 
caging Kb necessary to raise the drive 

of rod 

screwed one into the other, and unscrew It 

-flSLEL^S* £ b ««*o» drilling called 
flaxidrWuaf achieve* a net advamcc over 
rotary methods because the drive abaft is 
^■"d>r • flexible armoured hose for the 
torn drivi ng motor and the flexible hoae can 
be wound no or unwound by means of a 
drum. In addition, the space taken up by the 
d rilling platform can be reduced Tin shm. 
However this method does not dnmenee with 
the need to protect me drffledhote using 
steel tabea to prevent caring in of the strata! 


Fnrtnexsnore, U Is essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs. 

According to one aspect of the present 
mventton there la provided a medtod of 
exploratory driffing comprising drilling a 
hole and moulding a tnbmg ■round the wall 
of the drilled hole arniidhmeoosly with 

°*Ji? W * tube^re^hig 
earing to of the strata and tngrasTof wale?; 

According to another aspect of the 
present invention there la provided a 
method of exploratory oritlmg^com^bang 
dnffing a hole by paaaCrr^dr^gnxS 
downwardly through foe earth, rnouhfinn a 
tubsna around the wall of the drilled hole 
J^~»^u»lv with the downward 
movement of tke drilling tool, to prevent 

expandable member carried by 
fee crllW eeolTa expended lateral* against 
S*™^* **** so aa to prevent reS 
^STt?^ ^ffween the espeiHiablc member 

IZTZL ^5*,, "T** expandabls member 
and the drilling tool to cause the d rflW t^o 
to jprogrcss downwardly. 
. Tm i*t on the surface, instead of having a 
large atock of pipes always available, which 
are assembled one to the other aa druJmg 

^E'k M SSSSg mate^S " 

tnm w1 2& *** M • wnng farm er 
connected wiA and above the drima*tooL 
By use of this method the rtrata^uto 
sunported fanmediatoly after difcuW. 
J™ P^Sfi^ tubing in the process of 
being moulded may be protected from the 
***** by a sleeve which is moulded 
below It. Tina enables the tubing to be ef- 
fectively protected during its inouldina 
process because it Is enough to ensure that 
tne alcove former and arming tool holder 
are effectively sealed for ihembmg feraer 
to be protected from the strata andTaTa 
result, all water ingress. . 
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nit the drilling depth thus emurring an 
infection pressure for the realm at formers 
15 end 16 which hi 30 bam Mg>^ than that et 
the bottom. Flexible hoses 33 and 34 are 
5 heated mus ensuing That the viscosity of the 
material Is not lowered. A valve 37 enable* 
the introduction of hardener into a itatie 
mixer 38 to be stopped. TUa allow* italic 
mixer 38 to be drained of hardener, m the 
10 event of a temporary atop la drilling, before 
valve 39, which controls the feed of resin to 
Injection zones 19 or 20, according to 
whether tubing 8 or ileeve 6 is being made, 
is dosed. Ik wffl be understood that two 
tS assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, me other Cot 
the wbtig 8. 

Thus H will be understood mat circuits 5 
and 7, flhistrated in Figure 1. each comprise 
20 two channels, cme for the restn and the other 
for the hardener, the channel for the latter 
being provided with a valve snch as 37 
located on the inlet side of ■ static mixer 
snch as 38. Likewise, valves such as 39 
25 control me How of each of the resins end 
they are located one In channel 1 near In- 
jection zone 19 and the other In channel 5 
near injection none 2a 

The advancement of drilling and the 
30 form tog of tubing 8 and its sleeve 6 are 
carried out as illustrated dlajnmmaticaQy 
In Figures 3 to 5. In Figure 3, sleevce 11 and 
12 arc illustrated deflated and inflated 
respectively. Sleeve 11 la fast with body 10 
35 and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40, met with body 10, under the 
control of control unit 9 (Figure 8). Oil 
entering the top pert of ovnuder 42 via 
40 circuit 41 pushes the piston down, sleeve 12 
remaining firmly spotted against tubing 8 by 
pro vice* uiflstinn oYthe sleeve. Thus, aa tool 
2 progresses downwards, body 10 descends 
relative to sleeve 12. Fosmers 15 and 16 mat 
45 with body 10 also deacend and, during this 
movement, a certain amount of roam if 
extruded in cone 20 to form ileeve 6, the 
resin gradually polymerising in the regions 
of the heating element 18. whereas ream 
50 extruded in zone 19. the flow of which la 
different from the ream used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of course 
understood mat the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, me sleeve 6 
may be shout 10 mm thick end the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of reams. 

The tool oononnea to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads to me 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 


deflated to enable It to tako up a lower 
position as the result of ln)ectkm of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical impulse from en 70 
end of stroke stop 58. the unpulse being 
traeemltted by wire 61 to control unit 9, 
Figure 8. Aa solenoid flap valve control 
circuits which control hydraulic feed to the 
hydreuKo circuits are well known, details of 75 
the various circuits ensuring reflation and 
deflation of the sleeves have not been 
Illustrated. Thus, daring a period of time 
which may be very short; sleeve 12 moves 
down to a lower level so that when the top of 80 
cylinder 42 Is dose to piston 40, all that It 
necessary is to apply oil under pressure once 
again inside sleeve 12 and release the 
pressure Inside sleeve It to return to the 
Initial conditions illustrated in Figure 3. For 85 
this purpose aa end of stroke atop 59 may be 
used which sends a releasing Impulse by 
wire 60 to control unit 9 (Ftaurea 1 and 8% In 
Figure 8. then, art round the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4c end an up 
channel 4ft m cone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CIS, C16 and C22 for inflating 
formers IS. 16 end shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and C12 for sleeves 11 and 12. The assembly 
of circuit! 48, 49 and 50 controlling controls 100 
CI 5, C16, end C22, and circuits 46 end 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
lor advancing or stopping the forming 
machine and m consequence piston 40, the ICS 
movement of which depends on the oil led 
via circuit 41, Circuit 41, serving channels 
C42e and C42* controlled by control 
channels 62 and 63 from the general control 
51. enables, via channel C42e, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42fr. cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 end 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control SI in order 
to control the sotomatto setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 13 via control channels 46 120 
and 47* The mud circuit 4 is also pieced 
under the control of controls CE, CP and 
CO for three valves ELF, C (Figure 7). these 
controls being placed under the control of 
control unit 51 by channels 64* 65 and 66. 125 
Valves B and F may be dosed tn the event of 
the forming machine being stopped or due 
to detection of a Ugh pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this HhatratSon. the none including 130 
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the tube mating rnanhrne, sod the mfiatable 
sieves, his been indicated by lb© letter Z. 
TOe moulding tone has been indicated bv 
the latter M. Ai fv u (he mud circuit is 


M4gj04 


ODttccnied, tt U am that It la Cad in by 
flesible hose 3 and returned by channel 4A 
A^upiOy droits 5 and? 
for ratnj end hardeners cm placed under 
Urn control of controls (35, Cfeknd C3S. 

^ - <^troIa C37 and C'37 

enewta endC39endC 39 eontroIBng valves 
39 for °>* reams auppty. A channel 54 

5S???S!!lL c ?i tr i. Ualt 51 to controls C35 to 
CT36 th na bdnglng the ream flow under a 
to the> t P* ed <* •dvnnoe by 
any desired method, channel C53 aire 
enaUfcg this flow to be brought uaueYV 


the bottom of Cue drilling. Thus the 
retractable toot X during taT descent, ad- 
TOcea Its i head pia^auTy dowwardi in iho 
to^ig end cun ewall m e truncated shape 
tmtn moctiGfl iro with th* protecting sleeve. 

~~ ^ may alter- 
tlccve. 


70 


75 


^ontrol unit 51 la operated 
from the surface by fine T. 

fa addlrtootottieaa control*, a dotted Que 
C'53 has becu itautrated toihow a special 

arftru^**^ 

^L^S^\\ T ^\.f^ f Sr^^ r niean* of 
S^™f? *S SP* 3 *** H» flow of reams to 
be stopped and hcntfng cf hcatiag elomenta 
£-"^18 1 of lormea 15 andl6lobe 
mean* of connection 56 for 
coptroDat th? closure of the mud circuit 
vuljaa E and P and by moans of oonneodon 
57 tor controlling the inflation of sleeves II 
sad 12. with the object of locking the 
******* mud ptoccco^ngto mtertTceaient 
plug. 

Am these varlons circuits can be of any 
form and as they are not part of the in- 
wmtion insofsr as the appucauon of the 
units, which can be obtsmed from trade 
sources, la concerned, .it has not been 
deemed necessary to illustrate in detail 
each control, whose structure may take any 
form. The control of resin flow Emits such 
***** to * rate of Increase of 10%, Thus, 
uvea if the bore hole passes through an 
undwgrrod cavern wfefch may beeresant 
to t 3 ^ » tAm f£wwtil 

only lead to a dajht Increase m sleeve and 
tubing flitdkaceeca hi the region of the 
casern. Again It win be noted fiSl althounh 
such caverns are asuaOy filled with waier/ii 
U always possible to male the ifecv* 
^eoauae tfse material (hereof fa selected to 
b" sola to polymerise la water* As the tutiin* 
fcjjpro«ac^ ^ the sleeve, the tubing can 
stifl be moulded narawdty. 

ndrflQag must be interrupted, die How of 
^Jtosr U stoppedby means of valves 37 

earner. If drilling recommences, a start fa 
made by machining the toner wall of mi 
bottom pwt of the tubing a few yards above 


Thfa truncated* thape 
uatively be carried onl by a 
^„^*T? located just above tJie 

ILl cemc ? P** b« been 
"J* ^ k fn*P by means of the 
K-r-Z~Jz?S T? J?*" 1 "™ at the bottom 
m^nW^ ^ ^ rf«*ps on Che 
amciune In the conventional way. Whan 
fosnjer 15 reaches the point where the 
™ n *£^JF utk ? cominencca, resin is 80 
Mooted wtfliout hardener thus forcing out 
the mud. thea the conbx.Ii are set for me 
feed of hardener and resin. While the 
machine ia daecendlng end as soon u 
Wer 16 reenaes ^bottom endof the 85 
truncated oone. the controla arV set for 

t^fJft? 11 **wecn the earlier 

tubing and a new section of tubing, the end 
£*±™**™ Wng h«d betwaeri two 

mscJune constructed enables a perfect 
toeing Joint to be made after auin- 


90 


« I ;5 1 S ! ^S l ? lt tf * t A«ohardeirW 
materiafa which may be used to form the 

■Tf e w to S lm J can ba of any aart 
provided that their mechanical properties 
"*J»fflrt*n<to £k* the place of con- 
v eatton al tubing. Thus the mvention en- 
compaaaes tte case of forming a tubing 8 
without mating a sleeve 6. ^* 

In addition to the above-roeaOoned 
anpUcaikms. thai fa to lay borecole drilling 
with ahnuWous form% of tubhigTw? 
tou ously. the a toppmg ao/lhe restutmg of 

also be used to make the internal sleevems 

flus tnteraal aleeving of e puncturedor 
cc^pteteiy caldlsedtebo, •~ ocuiroa ^ 
..^ ^y* ^ controls for advancing the 
tool dcwnwardi by moans of sleeves ft. 12 
and cytmder 42. can bo reversed to return 
the assembly to a desired depth, aa for 
Sjniple what restarting the bjfiag procesi 
wte tho object of eonriscttng g to the 
previously formed portion. 


WHAT WB CLAIM 1S>— 

"^J^S? 09 eemioratory driluna 
amprialiig drilling a holTand moiildlna; 
tubing around the wall of the drilled hole 
«»aJjim*ms£ wh^ddffing of the hole, the 
^hepreventmg caving in of the strata end 
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lUflng a tubing around the wall of the 


comprising ddHmg 
driDfns tool downwi 
moulfUiui a tuMno 


of exploratory drfiBna 
— A a hole by pasting a 
downwardry (hroogh the earth. 


125 


drilled hole ilttuheaoouily wit 
cowmra rd moYiment at the drOlton t 
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IS 


with the 

r— - j .^"«cm « me cnmag tool to 

prCTrat reUUvo movemcmt between 
o^, tho ddfitog tooi to p^gr*! 1w 


arfmng mo!, a motor * * 


3.~A method ascora 
towwd Che waU of tht, diffled hole, the 


to either claim 1 
Of the tubing 


SSS^ « (UlUod Hole, the 

flection «ooe being BF»dnmltrlnoveA 

30 te,^' 1 '' •** S *«to^ ^CSfeed 
7. A method according to cUtaf 6. la 
bywdnijitag mouldabie amtertSfteietor 


«*dW«»ted b^TtiieTu^S^*^? 01 

body, a teeosd WUtabln annukr 
noja^ujd^d to the bodTahjdSSc 
*» ck to control (he mor*»cntof 

ra jald body and poettToned below** 
12 to l^^TwKft.^?^^* *° »ny o| claim* 

^4 4 ^^^^uto- 
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pressure In the bottom of a bole 
drilled end for c og fi iru im r, ttc 
moulding mater UL 
22. A machine according to claim 21 
5 wheo dependent on culm 19* In which said 
control metm Is adapted to act on reception 
of an Impnlse from the prepare rosor such 
that, when ibcOTctfrao Ktum by the sensor 
exceeds a prcac tc rsatttod v&lxxe, tald control 

10 means causes the delivery of mod to tho drill 
tool and to stop, both the sleeves to raflafia, 
the or each bardcocr ddhory voire to dose, 
the or each delivery ***** for the moulding 
materia) to close at the outlet from the or 

15 each static mixer once the mixer has bean 
drsmed of hardener, the swHchmg off ol the 
of each heating element circuit and a hah to 
the machine's program downwards. 
23* A machine according to any of damm 

20 20 to 22, in which aa|d control mesas m- 


by tho 


eludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the •ecomd sleeve ami Its 
descent under the coatrol of a first end of 
stroke atop in said hydraulic jack, a second 25 
cad of stroke rtop betng connected to means 
for setting In motion Inflation, of (he second 
sleeve, deflation of the first sleeve and the 
filling of tho other annular chamber in said 
hydraulic Jade 30 

24w A method of exploratory drilling 
substantially as herein described. 

25- A machine for exploratory 
substantially si herein describe 
reference to the ocoornpuayfag drawings. 35 
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